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TSSTS  ON  THE  PACKAaiNS  Of  GLADIOLUS  POR 
PHOTECTIOi:  AGAINST  FRESZING 


In  19^2,  the  Baiivay  Scprese  Agency,  Inc.  condueted  a  test  to  deteraiin* 
the  amount  of  wrapping  required  in  different  types  of  shipping  containers  to 
prevent  freezing  damage  to  giadiol-is  baing  shipped  from  Florida  to  northern 
points  during  very  cold  weather.     This  teet  was  conducted  in  a  room  held  at 
10  oj.  for  I'll 2  hours s  using  different  containers  and  ^rappin^s.    As  a 
result  of  this  test,  the  "banana  type  hamper  in  which  the  flowers  are  wrapped 
with  1  layer  of  Uo  lb.  Kraft  and  3  layers  of  newspap^^r  folded  over  at  each 
end  was  accepted  as  standard. 

The  subsequent  development  and  use  of  cardboard  cartons  as  a  container 
for  shipping  gladiolus  raised  the  question  as  to  how  m^ch  wrapping  is  requir«^d 
in  this  container  to  afford  the  same  degree  of  protection  as  in  the  standard 
banana  hamper  pack.     In  viev  of  this,  the  Department  was  asked  by  the 
Florida  Gladiolus  Growers  Association  to  conduct  a  series  of  tests  at  its 
Beltsville  laboratories  to  determine  the  protection  afforded  by  the  new  type 
containers  with  different  amounts  of  wrapping  and  to  compare  the  results 
with  those  obtained  in  the  standard  banana  hanqjer  pack.     Two  hundred  dozen 
flowers  for  the  test  were  furnished  by  the  Association,  also  the  hampers 
and  the  cardboard  cartons.     Eepresentat ives  of  the  Railway  Express  Agency 
and  of  the  Florida  Gladiolus  Growers  Association  assisted  in  the  tests  and 
observed  the  results. 

Test  Containers i 

The  type  of  containers  used  in  the  test  with  the  wrapping  used  ie  out- 
lined below; 


Package  Costal  nT  Wrapping 

A  Banana  type  hamper  Kraft  plus  3  layers  of  newspaper 

3  N              H              H  H            n         ^           !i         SI  N 

0  Ventilated  cardboard  carton  "       ''I  layer    "  " 

D  »                 H            R  fi       H      3  layers  «  « 

J  Unvented  cardboard  er.rton  So  inner  wrapping 

G  «              «            IT  j^yg^f^  only 

H  n              M            «  H       plus  1  layer  newspaper 

J  «              s            »  t»         n      3  layers  ^ 

g  M                     «                  tf  M              «        1|         H  K 


la  wrapping  the  flowers »  a  sheet  of  Kraft  paper  was  spread  out  and  then 
newspaper  was  placed  on  it  so  that  both  extended  about  a  foot  beyond  each  end 
of  the  bundle  of  flower  stalks,  in  order  that  they  could  be  doubled  over  the 
top  and  bottom  of  the  bundle.     The  ends  thus  folded  ever  were  fastened  by  means 
of  Scotch  tape  as  a  suitable  stapler  was  not  available*    All  folds  were  held 
/wn  satisfactorily  by  the  tape  for  the  duration  of  the  test. 


2- 


The  containers  ufl«d  are  chovn  in  figures  I,  2  and  3«    7igare  1  it 
the  haxiana  t^e  hasspur,  ^7"  high  and  19"  in  diaseter  at  the  top«    Both  types 
of  the  eardhoard  carton,  rented  and  unvented,  are  shown  in  Figure  2.  Their 
diseneions  were  13"  z  13*  ^  The  rented  carton  hae  short  flaps  on  ths 

top  and  it  a«ed  vith  the  rentilated  top«    The  un rented  carton  has  no  separate 
top  but  the  flaps  were  Interfolded  to  close  the  tope    Figure  3  shows  the 
filfe  waxed  bottom  and  the  regular  Cotton  used  on  %oth  the  rented  and  on  rented 
cartons*    Figure  k  shows  the  regular  ;*>arton  used  to  ship  the  test  flowers 
coBniercially  froa  Florida  to  BeltsTille* 

Test  JCduipaent  s 

The  tenperature  indicating  equipment  consisted  of  themocouple  cable 
•ets  of  ccpper  and  constantan  wire  and  a  Hubicon  potentioaeter*    For  flower 
temperatures  a  thermocouple  ms  inserted  into  a  bud  as  far  as  possible  and 
then  tied  in  order  to  prerent  it  from  coming  out  during;  tYm  handling  of  the 
package  (see  figure  5)9    'or  the  air  temperature,  a  thermocouple  was  f&sttp^ed 
in  the  top  of  the  package  to  the  other  wir®s  just  orer  the  flower  heads  as 
also  shown  in  figure  5»    Center  and  side  flower  t^perature®  were  taken  in 
buds  from  12  to  ik-  inches  below  the  ie^el  of  the  tips,  g'i*n<erally  ia  th®  lowest 
bud  OS  the  stem*    All  thermocoiople  Isads  were  rtm  out  through  the  fold  of  tbs 
wra^jping  so  no  extra  opening  esiisted  in  the  package.    Mr  tempe rat uret  in 
the  room  were  t^en  by  means  of  a  themocouple  suipended  between  thiit  test 
packages  at  about  the  height  of  the  tipts  in  the  package.    The  test  room  was 
one  normally  used  in  f  rosen  food  work  in  which  teai5>eratures  as  lov  as  15* 
below  sero  F»  may  ha  obtained.    The  controls  ware  set  for  IC^f*  above  fero 
for  this  test. 

Teat  Procedure; 

The  jQiowers  were  cut  oa  Friday,  l^esember  10  and  shipped  on  Saturdar^ 
Decaaaber  11  from  Ft.  Mvers,  Florida*    They  arrired  at  Salt sri lie,  Maryland 
about  noon  on  Monday.    They  were  of  B  grade  with  36"  stems.    Sach  carton 
contained  20  dosen  flowers.    Immediately  upon  arriral  at  the  laboratory,  the 
thermocouples  were  installed  and  the  test  packages  prepared*    All  were  held 
orernight  in  a  62®  rooa.    There  were  S  test  packages  with  Plcardy  variety  and 
one  each  with  Beaton  and  Beacon.    At  9*30  the  next  morning,  ths  test  packages 
were  placed  in  the  lO^F.  room.    At  the  first  reading  one  half  hour  later,  tha 
room  had  warmed  to  l6.S*F,  but  by  llsOO  A.M.  it  was  ^mn  to  9«5*,    Piie  %Q 
sla^lsn  controls,  the  rooa  warmed  to  about        by  3jOO  and  then  was 

dropped  to  3®  at  '4sOO  P.M.  when  the  controls  failed  to  releas*.    By  7sOO 
the  room  was  back  up  to  ID*  but  further  trouble  dropped  it  to  3®  by  SjOO 
whei  the  test  was  teninatf^«    These  fltajctuations  resulted  In  mor®  serers 
conditions  than  were  planned  in  atteapting  to  simulate  extr«a«    transit  hasardar*^ 
TUmmt  ,  tejgperatura  readings  wer®  tsk®n  erery  hour  and  rooa  air  temperatures 
every  half  hous*.    Upon  cosspletion  of  the  t@at  the  flowers  were  removed  froa  th« 
tesl  rooa  and  held  until  the  next  morning  at  about  65®»    Ttsj  were  then  xanwrapped 
and  placed  in  water  and  final  inspection  made  about  kiOO  P.M. 


Be  suits: 


lft«r  10^1/2  hours  exposure  to  teaperatures  that  vent  as  lov  as  3*f», 
all  of  the  packages  tested  showed  soa«  freesisig  dasia^e  although  it  vas  Tery 
flight  in  one  case.    Ihis  was  a  yerr  serere  test  because  of  the  length  of  ths 
exposure  and  the  low  temperatures*    The  data  show  that  the  coldest  tenperature 
was  nearly  always  at  a  side  position*    This  is  believed  due  to  the  thernocouple 
beinf  in  a  flower  on  the  outside  of  the  bunch  whi^  was  pressed  finaly  against 
the  wrapping  and  thus  provided  a  rapid  heat  flow  by  reason  of  this  contact* 
However,  in  package  J,  the  teiaperature  of  flowers  at  the  side  were  consistently 
higher  than  in  the  top  flower  due  probably  to  an  air  space  between  the  wrapping 
and  theraocouple*    As  would  be  expected,  the  top  air  tesperature  in  the  package 
vas  lower  than  the  flower  temperature  except  in  packages  A,  B,  and  D,  where 
^parent ly  the  flower  was  in  contact  with  the  wrapping  after  the  top  fold  was 
made* 

Tor  the  purpose  of  making  comparisons  between  packages,  the  3  flowe? 
temperatures  were  averaged  and  plotted  sigainst  time  in  figures  6,  7  ^ 
In  most  cases,  temperatures  dropped  more  slowly  with  a  greater  thickness  of 
paper*    However,  in  package  X,  side  temperatures  dropped  auch  more  rapidly 
than  in  package  D  which  had  3  layers  less  of  newsp^per^    This  may  have  been 
due  to  the  thermocouple  being  pressed  against  the  wrapping  ^ppaisite  one  of 
the  vent  holes  in  the  cartozi*    The  same  reversal  of  tempera turee  was  found 
between  packages  J  and  E,  where  the  side  flower  temperatures  in  J  ware  higher 
than  in  the  top  flower*    It  appeared  that  this  thermocouple  was  not  pressing 
against  the  wrapping  as  in  all  other  catites  bot  was  protected  by  an  air  pocket* 

In  order  to  compare  containers,  the  average  temperatures  of       D,  and 
J  (each  having  1  layer  of  Kraft  and  3  lavere  of  newspaper)  are  plotted  in 
Figure  9«    These  curves  clearly  show  the  value  of  tha  cardboard  carton  (both 
rented  and  unvented)  in  affording  protection  against  cold*    from  a  study  of 
figures  6,  7  &&d  S  it  appears  that  one  laver  of  Kraft  pe^er  is  much  more 
effective  than  one  laver  of  newspaper*    The  3  additional  lavers  of  newspaper 
in  B  resulted  in  only  a  slight  improvement  over  A*    Again  figure  7  shows 
that  all  thicknesses  of  newspaper  gave  about  the  same  protection,    figure  8 
presents  results  obtained  in  the  unvented  carton*    It  shows  that  1  and  U 
layers  of  newspaper  gave  about  the  same  protection,  bat  with  J  (3  layers) 
gave  a  higher  temperature  than  is  believed  reasonable,  for  the  reason 
stated  above» 

A  study  of  individual  flower  teaperstures  shows  that  except  for  packages 
A  and  f,  no  freesing  temperatures  occurred  in  less  than  3  hours  exposure*  In 
A  and  f,  freesing  temperatures  were  noted  after  approsds&tcly  y-'l/2  hourst 
In  the  other  packages  it  occurred  after  5-1/2  to  10  hours*    During  this  first 
five  hours  the  average  air  teaperatur«  in  the  room  was  12"l/2*f*    As  previously 
pointed  out,  this  low  temperature  and  long  exposure  probably  represents  a  condition 
that  is  more  severe  than  would  be  encountered  in  transit.    Taking  5  hours  as 
a  maxisua  exposure  &t  an  average  of  12-1/S^f*  the  following  9x9  the  minimum 
flower  temperatures  recorded  in  each  package  (except  A  and  f)t 


B 
C 
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33. 5' 

37. 6* 
3l.^* 


0 
I 
J 
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3^.5* 
33.5* 

37.0« 


In  order  to  proride  for  «  reasooa'ble  factor  of  safety,  the  flow  ere  should 
not  drop  ^lov  3^^t  which  would  make  all  but  A  and  f  packages  satisfactory 
for  holding  3  hours^    To  be  on  the  safe  side,  therefore,  the  following 
could  he  considered  as  prodding  adequate  protection  with  the  packages  and 
wrappings  tested  under  these  conditions: 


Since  these  tests  were  conducted  in  the  laboratory  and  not  under 
actual  transit  conditions,  and  may  have  been  too  serere,  the  writers 
do  not  feel  Justified  in  attempting  to  draw  conclueions  as  to  safe 
cinifflua  standard  wrappings  for  conditions  met  in  commercial  practice. 
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Banana  hamper  with  Eraft  plus  6  lavers  of  newspaper. 
Ventilated  carton  with  Kraft  plus  3  lAvere  of  newspaper, 
Un vented  carton  with  Sraft  plus  1  la^er  of  newspaper. 
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BANANA  TYPS  HAMFBR 


Pig  2 

TINVENTBD  AND  VENTED  CAfiTONS 
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DirVE!JTBD  CARTOH  SHOWING  FALSK  WAXED  BOTTOM 


Fig  4 

COlflffiRClAL  UNVSNTK)  CAHTOH 
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